HSP90 inhibitors: multi-targeted antitumor effects and novel combinatorial therapeutic approaches in cancer therapy.
With the rapid rise of tumor resistance, combinatorial anticancer therapies have gained favor over single-molecule inhibition to maximize the suppression of oncogenic pathways. In this regard, HSP90 inhibitors have rapidly emerged as a class of promising drugs that can target multiple oncogenic pathways simultaneously. HSP90 is a highly conserved protein chaperone involved in essential cellular functions such as protein folding and cell signaling in both stressed and unstressed cells. In the last decade, a large number of oncogenic client proteins have been identified to associate with HSP90 and contribute to malignant transformation. Development of HSP90 inhibitors, derived from the natural compound geldanamycin that mimics the ATP binding site of HSP90, was designed to target HSP90 and allow degradation of these client proteins. Preclinical and clinical data with HSP90 inhibitors in various cancer models are promising, and evidences also hint at the potential for tumor-selective cytotoxicity as well as enhanced sensitization to chemo- and radiotherapy. This review will discuss the effects of HSP90 inhibition in cancer, the known mechanistic basis for the oncogenic toxicity and selectivity, as well as the current progress on single or combinatorial therapies with HSP90 inhibitors.